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COMPLETE SPECinCATION. 
Improvements in and relating to Metal Surfaces. 



We. Associated Electrical Industries 
Limited, a British Company, havingib 
registered office at Crown Home. Sych 

vention. for which we pray that a oatent 

^^Jl^'Ti and the meth^d%' 

which It IS to be_performed. f n y,^ ppnini 

This invention relates to methods of 
treatiag_electncally rnnHnntiTip^TirfTrirr- in 
order to imE^jg_j^^e_guaUty. such as 

swp To this end it has ag^i^ been suV 
S ^^at additional ma- 

^fLf^ *° '"^1^°^ t^ie additional 

matenal may adhere to or diffuse into the 
nrSi combine or alloy with the 

original surface material, using electric 
sparking for the production of the he2^ re 



'•Y': "'s; viuuucuon oi tne heat re- limitcrf /i;c„»,„ i*-ou.ii,icu lo very 

quired m this process, whereby the deTtoic^ SSoH, ^^^^ "^^^ ^'^S discharge 

forces may also assist to movi the parSS separated by non-heatilg 

of the addirirtnai * t«*^"cies periods so that the siirfnpp o«.q<, . 



JtlT' '"^^"^ ''^ treated is made 
negative m contrast to cathode sputfeiinj 
SfS. *?-s"rface to be treated is pSi 45 
and the electrode is negative. In the spSk! 

&5^^^^^P^i:^^ce to^e 
ireaiea. However, results wBich ar? ci,k 
staritiaUy similar to d.c sjSg'Sn ^ 

foScf.r'^ i'^' ^J^^^g ^ body 
formmg the surface to be treated provide 
for greater heat dissipation and remains 
cooler than the electrode. thereforeTore 65 

K tl^^5^°'*^""<i^ the direction ?o! 
wards the surface to be treated. 

It will also be understood that the Jnstan- 
SoS S^T. =J^^_.^<=^arg^ 



fr.^ « 1 wjicicoy me eiectncal 

forces may also assist to move the particles 
of the additional material towards tiie sur- 
face to be treated. i^*- aiu 

. It wfll be understood that in general and 
in particular for the purpose of this SpS- 

ncauon. the jMm_J]dectro-sparkine" i<! m*-tv,«>„ Vx. """T ^'""vcuuonai neat 
meaaL±UHd iciri^I5 ralitv actual heating is j 

r^^^cttd to minute zones Md 
occurring CT^^^I^^S^^e? contmuous in time, 

if^w ti?" succession bej ^n an elect rode 

^i?'''!^ foimrSi^therelectrodr^TifSS 
is^gproduced m a agdium which may be 

s^e so that no gas.riu ,1 I ..}'. . J^^, 



periods so that tiiV^STa-c^^-ar^^s^^SS 
tl nf^;^^;#5itiiejn^orofVbo(^^ 
f^^-aot-saOesieiJeyEa^ble overheiBne 
cannotluffer dist^Sn-tEarSbe 
caused by other conventio^ Snl 
methods where the actual heating il S 

locally restricted to ? ^^V*^ 

is 
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j — --—v Mfcj .uj I 1 1 1 f r--| 

^ The elecgic jparks can be p roduced by a 
knS^ ra the art usin gWl^ee 
repeated capacitor discharge. elSes 
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is or atm osnhftri/- nres- T>r%tATif;<,r v — , . "^"^^ suixace, or by 
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which can b e, app lj gd^s addi tion^^aterial 
to the suifac&toEeTKpfqv^ ^ using such 
material in powger%rrn . Thus the ^ount 
of additionar matenal^hich arrives atthe 
surface to be tr eated can be read ily con- 
trolled, and material which cannot be pro- 
'duced easily in rod lorm, or does not possess 
sufficient electrical conductivity to serve 
itself for the electrode can be used. , 

Accordingly this invention resides in^ a 
method of treati ng an electrjcgillv conductin g 

smfecejjMng;m-Sl^te§^^g«E£^^ 
hereinbefore defined for adding; one or more 
substances to the material of this surface, 
wherei n one^^»u?aore substances, to be added 

are^^2^ " ^ 

-T^^^^d^may be carried by a gas 

supplied to the sparking zone, or by a liquid 
Jn w^^ jchrhg_s^ OCcprA or beincluded 
20 l^a ^^lapTaDpEegto th e sparking electrode. 
' or to the work surface, or both, ^tern a- 
tively the powder may form part of asTm k- 
iflff fleptr qde whlc n^_j:msumecl in jme 
gj^f^T^l^ ing pro cess. Such an electrode may 
comprise a rod of metal-graphite cpjapact 
or a tube containing the powder. The gas 
or liquid or paste basis carrying the powder 
may be selected to promote desired reactions 
or inhibit undesirable reactions, or both, in 
the sparking zone. 

The method according to the present m- 
vention may cause depositisiX-Jipon or in; 
rhi^^an in thfi surface of the WQEkoiece of 
the additional substance. A chemical re- 
action may occur between the additional 
and surface materials. The two materials 
may form a solid solution or an alloy. ^ The 
gas or li quid or paste basis aboveme ntioned 
at least a portion j^ , ^ mnten al-in ^ n 
electrode, which mav'Te compacted.iSbof 

tubf" shnpP. n^J^^^J^r^r^rnn^n(^ icy Th& Wect 

which is mainly caused b y the additio nal 

ni^teriaL^..^ ^ , 
The pgwder usedTi n accordance with the 

invention may comprise for example 
chr omium, tungsten, tantalum or another 
higfij^^SsJ^E^^K^^^^^^M^ere- 
of.' If the soarking is earned out ^yith a 
graphite electtode such metal powder is car- 
burised and a carbide surface is formed on 
the work-piece, the material of which may 
be a ferrous or a non-ferrous metal or an 
aUoy. . ^ . , 

If the powder is disperse d jn a carbon- 
nceQU5^ carrier such ^Il i:wa?c;^^as e,_or 
muigal di4^' tlSe'^^ Sbon contents of ttie 
P^^mftr Gki Teffect the carburisation or con- 
tQbuteto it 

^ET^articuIar embodiment, for mstance. 
the work-piece is of steel and the purpose of 
the tr eatment acco rding _t D this invention is 
to >Tiprf>agfiJtg^ "hardness ^i d wear resistan ce 
by carbideTormation on its surface. 
It will be understood, however, that modi- 
65 fications are possible without departing from 
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the scope of the present invention, as de- 
fined by the appended claims. 

It will also be xmderstood that apparatus 
known per se for producing suitable electro- 
sparking can be used. Such apparatus, as 
described in Specification 749,486 employ- 
ing a capacitor and vibrating electrode has 
been found very suitable for carrying out 
the present invention, since the electrode can 
be adapted to serve for this invention and 
the powder material may be sprinkled onto 
the surface or carried in a fluid to the 
sparking zone. 

WHAT WE CLAIM IS: — 

1. Method of treating an electrically con- 
ducting surface using an electro-sparking 
process as hereinbefore defined for adding 
one or more substances to the material of 
this surface, wherein one or more substances 
to be aSded are in powder form. 

2. Method as claimed in Claim 1, where- 
in the powder is suspended in a gas sup- 
plied to the sparking zone. 

3. Method as claimed in Claim 1, where- 
in the powder is suspended in a liquid in 
v/hich the sparking occurs. 

4. Method as claimed in Claim 1, where- 
in the powder is carried in a paste applied 
to the sparking electrode or to the work 
svuiace, or both. 

5. Method as claimed in Claim 1, where 
in the powder forms part of the sparking 
electrode. 

6. Method as claimed in Claim 5, where- 
in the sparking electrode comprises a rod 
made of a metal graphite compact. 

7. Method as claimed in Claim 5, where- 
in tiie sparking electrode comprises a tube 
containing the powder. ■ 

8. Method as claimed in Claim 1, where 
in the substance or substances to be added 
comprise chromium, tungsten, tantalum or 
another high melting point metal, or a mix 
ture of these metals. 

-.9. Method as claimed in Claim 1, where- 
in the sparking electrode is made of graphite 
and at least one of the substances to be 
added is such as to combine chemically witii 
the carbon. 

10. Method as claimed in Claim 1, 
wherein the powder is dispersed in a car- 
bonaceous carrier, such as a wax, grease or 
mineral oil. 

11. Method as claimed in Claim 9, or 
Claim 10, wherein the wcirk-piece is made 
of steel and the added substance or sub- 
stances serve to form a hard^ carbide layer 
on the surface of the work-piece, 

12. Method as claimed in Claim 1. and 
substantially as hereinbefore described. 

J. W. RIDDING. 
Chartered Patent Agent, 
Crown House, Aldwych, London, W.C,2. 
Agent for the Applicants. 
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PROVISIONAL specification; 
Improvements ia and relating to Metal Surfaces. 



statement; — 

following 



nfYr^r}^-^ previously described a method 
of improving aJesQiisjnstdjiarfacewW 

liquid or thrdi^55dr^oth beins 
.selected that a substance or subsSnSans 
15 ^ferred to said surface by the sp^S ^^!r 
f^^L^""^ combination with^thTlaSa^ 
of s^d body produce the required surfaw 
^u°. ^""^ previously described a 
20 TB""^ °i nonWous bodies to 

^ obtain a desired surface character such 
g^at^r.. harjJness^ or chemical resiSct 

25 1^°?°?=- electrode, or tii^terial 
selected so that one or more substanrpf 

SdlS therefrom 
said surface change its character 

30 tT,: . ? investigations have shown that 
<50 the metal surface of a work-piece can 
miproved by electro-sparking jf^oneo^moS 

Snr'-'^'"'""'^ for sulh iS>rovement 
are present in or supplied to the <!rwirlr;n» 
zone in powder form sparking 

.,,5* manner it is possible to obtain 
surface improvements, such as greater hS" 
ness and wear resistance, or higher h^at 
resistance, by means of substance wMch are 
not readily available in rod fS or d^'^ot 
40 p^sess sufficitent electric co™i °tivS? to 
s^e^as electrodes in an electro-sp^^ki^^ 

Accordingly this invention eenerallv 
45 rworknLr^^^'.^^^^St^^ 

a work-piece by addmg through electro- 

sufstances to £e ma- 
tenal at this surface wherein the said sub- 



liq"d! S"?' LSt" ^ to a gas. cr 

contribute to the effert 

inv^dorty^ioSoSrr^^ ^* 

chromium. Snesten^K ^""^ ^example 

high melthig pis ieSs r^^* '^^^^ 
s carried oilt o 1- " sparkmg 

cTi?r?ca2^W?cl t^c^, «?^th°^ 
tribute to it carbunsation or con- 

J. W, RIDDING. 
^^^f^V^^^^^t Agent, 
64-66 Coleman Street 
London, E.C2, ' 
Agent for the AppHcants. 
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